Impairment of endothelium-dependent relaxation in aorta from rats with arteriosclerosis induced by excess vitamin D and a high-cholesterol diet.
The present investigation was undertaken to characterize the relaxing responsiveness in aortic strips from rats with arteriosclerosis, which was produced by excess vitamin D2 (VD) administration followed by treatment with or without a high-cholesterol diet for 6 weeks (VD + CHOL and VD group, respectively). This arteriosclerotic aorta was characterized by medial calcification and intimal cell proliferation. Helical strips of thoracic aorta were suspended in oxygenated Krebs-Henseleit solution. Under precontraction with noradrenaline, endothelium-dependent relaxations to acetylcholine were significantly attenuated in the VD and VD + CHOL as compared with the control. Relaxation to calcium ionophore A23187 was also significantly attenuated in the VD + CHOL. However, the relaxing responses to acetylcholine and A23187 in aortas from rats fed a high-cholesterol diet alone remained unaffected. Nitroglycerin caused an equal degree of relaxation in aortas from control and arteriosclerotic rats. There was a significant negative correlation between the relaxing response to acetylcholine and the calcium content in the aorta. These results indicate that in arteriosclerotic rat aortas, the endothelium-dependent relaxation to acetylcholine is impaired in proportion to the degree of calcification, and such impairment is facilitated by cholesterol feeding but can not be attributed to hypercholesterolemia or vascular cholesterol deposition.